plasmid which were subsequently mixed (post-PCR) in an equimolar ratio. This was accomplished by PCR amplifying each individual plasmid with the same barcoded primer set, distributions. Each plasmid was purified by alkaline lysis, quantified, and an equimolar mixture 163 was created as a template for HTAS library prep.
165

Preparation of HTAS libraries and NGS Sequencing
166
HTAS libraries were generated using a proofreading polymerase, Pfx50 (ThermoFisher),
167
and thermocycler conditions were as follows: initial denaturation of 94°C for 3 min, followed by 
174
A single step PCR reaction was used to create Ion Torrent compatible sequencing 175 libraries, primers were designed according to manufacturer's recommendations. Briefly, the 176 forward primer was composed of the Ion A adapter sequence, followed by the Ion key signal sequence, a unique Ion Xpress Barcode sequence (10-12 bp), a single base-pair linker (A), sequence followed by the conserved ITS4 primer (23). Sequencing on the Ion Torrent PGM was done according to manufacturer's recommendations using an Ion PGM™ Hi-Q™ OT2 Kit, an
BaseCaller. Libraries for Illumina MiSeq were generated by a two-step dual indexing strategy, 184 all samples were PCR amplified with Illumina-fITS7 and Illumina-ITS4 primers. PCR products
185
were cleaned up and then dual-barcoded using an 8 cycle PCR reaction using the Illumina
186
Nextera Kit and subsequently sequenced using 2 x 300 bp sequencing kit on the Illumina MiSeq 
267
homopolymer stretches greater than 6 nucleotides were calculated ( 
286
Creation of a representative artificial fungal mock community (BioMock) 
287
Given the results from analysis of the UNITE datasets, we set out to create a 
307
filtering reads prior to clustering (34). Therefore, we won't compare the different software 308 algorithms here, but will briefly mention that when we did run our data through QIIME the 309 number of OTUs was highly over-estimated and the error rates were very high (Table S2 ). We
310
were unable to run our data through Mothur due to inability to do a multiple sequence alignment 311 and subsequent distance matrix of the ITS region. The best performing clustering pipeline was 312 UPARSE, however there were several issues with how the reads were pre-processed and 313 quality filtered that lead to suboptimal results (Table S3 and Table S4 ). It is important to note, 314 that all of these software solutions have been built with 16S amplicons in mind and several have 315 been optimized for Illumina data.
316
The major difference in 16S amplicons versus those of ITS1/ITS2 is that the length of 317 16S amplicons are nearly identical, while ITS1/ITS2 amplicons vary in length ( Figure 1B ). This 318 distinguishing feature makes ITS sequences from diverse taxa impossible to align (6) and thus 319 represent a major limitation in data processing. To illustrate the importance of properly pre-
320
processing ITS data, we clustered using UPARSE the ITS1 and ITS2 regions using the UNITE 
o b a l a l i g n m e n t t o r e f e r e n c e D B -U T A X C l a s s i f i e r b a s e d o n t r a i n e d D B -S I N T A X C l a s s i f i e r b a s e d o n r e f e r e n c e D B -p a r s e r e s u l t s a n d c h o o s e b e s t t a x o n o m y 18. Ouptut taxonomy, append to OTU
376
Therefore, we reasoned that we could answer this question using the ITS BioMock artificial 377 community which would not suffer from bias associated with DNA extraction, ITS copy numbers, 
408
In HTAS experiments, considerable effort is made to try to sequence to an equal depth reads per sample in any of our sequencing runs was nearly 60,000 (Supplemental Table S5 ).
Unequal sequencing depth has been used as rationale for explaining the lack of correlation subsampling reads for each sample using our BioMock community yielded nearly identical 418 results (Supplemental Figure S2) 
453
The SynMock was tested as a spike-in control on both the Ion Torrent and Illumina
These data illustrate that the synthetic sequences are able to be processed simultaneously with 
490
AMPtk provides an easy to use method to accurately process variable length amplicons, cluster 
520
The ITS region is widely used as a molecular barcode in fungal biodiversity studies as it 
556
shown index-bleed, albeit at a much lower rate (46, 47) and index-bleed has been identified on that read number isn't a reliable proxy of community abundance, index-bleed in datasets being
560
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